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Manufacturing of and with Advanced Engineered Materials
-/TLDVANCED ENGINEERED MATERIALS (AEMs) are high value-added materials that invariably perform better than conventional materials, yielding products that, for example, are lighter, have broader service temperature ranges, are multifunctional, or have better life-cycle performance. The added value may result from either more expensive components (e.g., fibers) or a sophisticated or difficult processing sequence. Such processing must produce materials that satisfy both the geometric and property demands of the application without degrading them. Hence, control of processing details and near net shape technologies become increasingly important. Where standard product forms do not exist, or the market for these materials is potentially specialized and limited, considerable capital investment or flexible manufacturing schemes will be needed to establish reliable, reproducible production capability.
This chapter focuses on the unique processing and manufacturing challenges and opportunities of AEMs. It presents examples of classes of engineered materials and considers the state of the art of processing science and simulation as well as the goals of design for manufacturability and economic modeling and projections. Future needs and directions are presented from the focus of advanced materials, since their use can introduce barriers to optimization outside the normal scope of manufacturing science and engineering. Also considered are needed research in materials science and engineering, the need for expanded and revised educa-7-95.)
